Editorial: A Message from the Editorial Team and an Introduction to the January-March 2016 Issue
Peter Brusilovsky and Mike Sharples Ç W ELCOME to the ninth year of publication and the first 2016 issue of the IEEE Transactions on Learning Technologies (TLT). We start this year with bidding farewell to several editorial board members. For TLT, the tenure of editorial board members is limited to two terms of three years, so every year several board members retire after three or six years of service. This year, we want to thank the second large cohort of board members who have retired after distinguished service: Mordechai Ben-Ari, Tom Boyle, Rafael Calvo, Denis Gillet, Baltasar Fernandez-Manjon, Ralf Klamma, Rynson Lau, and Stefanie Lindstaedt. The work of these board members, who are leading experts in their fields, helped our journal to emerge as a top-10 publication in the field of learning technologies after just a few years since the start of publication.
We are also excited to bring in a large group of new board members who will replace the retired members while also bringing essential expertise in several new areas: Gustavo R. Alves, Tiffany Barnes, Sherry Y. Chen, Carol H.C. Chu, Hendrik Drachsler, Seiji Isotani, Euan Lindsay, Xavier Ochoa, Mykola Pechenizkiy, Ma. Mercedes Rodrigo, Crist obal Romero, Sergey Sosnovsky, Stefaan Ternier, and Katrien Verbert. We would encourage readers to pay attention to the new board member introductions in the next section, to see range of fields that they cover and the quality level that we expect. We are bringing to the journal established researchers and rising stars across many important areas of learning technology. With their help, we intend to offer a broader coverage of topics while maintaining thorough and prompt professional reviewing. Please, join us in welcoming them aboard! The remainder of our Introduction reviews the papers that are included in this issue. New ways to teach science, mathematics, and technology are addressed by papers in this issue, proposing novel environments for interactive tabletops, virtual worlds, augmented reality, and mobile devices.
Bertrand Schneider and Paulo Blikstein extend a previous study that found a discovery approach to learning (for the topic of pathways in the brain) promoted greater learning gains than a "tell-and-practice" method. The new study is entitled "Flipping the Flipped Classroom: A Study of the Effectiveness of Video Lectures Versus Constructivist Exploration using Tangible User Interfaces". For this, the authors taught combinatorics and probability through two methods. In the first, 12 college students explored questions on these topics by interacting in pairs with software implemented on an interactive tabletop, employing tangible objects linked with visualizations. They then watched a video lecture on probability given by a university professor. In the second condition, 12 students first watched the video lecture then engaged with the tangible learning environment. The results showed significantly greater learning gains from pre-test to post-test for the students who worked first on discovery learning with the tabletop system. The authors suggest that these students utilized their own initial knowledge to explore the visualizations which primed them for the lecture, whereas the ones who began by watching the lecture then engaged in more limited investigations to memorize, recall, and apply formulas they had seen.
In their paper "Virtual Engineering Sciences Learning Lab: Giving STEM Education a Second Life", Stephanie E. August, Michele L. Hammers, Don Brian Murphy, Allison Neyer, Penda Gueye, and Robert Thames describe an environment in Second Life to teach quantitative skills through visualization, collaborative games, and problem solving. For example, the users are set tasks to open combination locks by converting numbers from base 10 to base 2. The authors conducted evaluations during three summer workshops with university students. They found that the students experienced some problems and frustration with the interface when manipulating the components; however, the 11 students using the virtual world performed marginally better than the 20 students who were taught by traditional lecture.
Learning the principles of wireless communications involves applying theory to practical activity, including designing Wi-Fi and mobile networks and mapping signal coverage. Juan F. Valenzuela-Vald es, Pedro J. Pardo, Pablo Padilla, and Antonio Jos e Lozano-Guerro describe a "Low Cost Ubiquitous Context-Aware Wireless Communications Laboratory for Undergraduate Students" that engages university students in measurements using mobile devices. The students were required to design and implement Wi-Fi and mobile networks, then use software applications on mobile devices to measure signal strength and data rates at various locations. Studies over two academic years with 15 to 24 students per year showed high satisfaction with the teaching methods and good exam scores, particularly for the topics that required the students to use their own devices for measurement.
The paper "Development and Evaluation of an Active Learning Support System for Context-Aware Ubiquitous Learning", by Tien-Yu Hsu, Chuang-Kai Chiou, Judy C.R. Tseng, and Gwo-Jen Hwang, discusses the ALESS system for context-aware ubiquitous learning. This employs active RFID tags located throughout a museum to indicate the distance between learners and location-based educational materials. The learners are guided through the museum to locations based on the number of learning targets, expected learning benefit from visiting the location, the distance to the location, the time required to learn the content, and whether the location is already saturated with other visiting learners. The research team compared learning gains of two groups of learners, average age 11.8, where one group used maps on mobile devices to navigate and gain educational materials in the "Rocks and fossils" section of a museum while learners in the other group were given active guidance on mobile devices through the ALESS system. The evaluation showed superior learning profiles for guided students during the first 20 minutes of activity, but no differences in learning outcome at the end of the 40-minute visit. Most learners, in both conditions, finished within 30 minutes and the authors suggest that ALESS would be more useful for situations when time is limited. They are now working on a version of the system that includes sequencing of the curriculum topics.
Mar ıa-Blanca Ib añez, Angela Di-Serio, Diego Villar an-Molina, and Carlos Delgado-Kloos in the paper "Support for Augmented Reality Simulation Systems: The Effects of Scaffolding on Learning Outcomes and Behavior Patterns" bring us to the domain of educational augmented reality. The authors present AR-SaBEr, an image-based augmented reality simulator for teaching basic principles of electricity to ninth-grade students. To complement freedom of exploration, which is a known feature of augmented reality systems, the authors developed a personalized guidance component that can suggest to learners the most relevant and productive tasks for exploration. A controlled study with 82 students demonstrated that personalized guidance considerably affects student behavior and leads to better learning achievements.
The paper "Investigating Engagement with In-Video Quiz Questions in a Programming Course" by Stephen Cummins, Alastair R. Beresford, and Andrew Rice from the University of Cambridge is focused on a "flipped classroom" technology: in-video quizzes for online video lectures. This technology has been made popular by MOOCs where video lectures serve as the primary presentation content and the lack of student engagement is a known problem. The study reported in the paper attempted to assess and maximize the value of in-video quizzes. The results demonstrate that this technology supports an engaging and interactive mode of content delivery.
The paper "Learning Object Recommendations for Teachers Based On Elicited ICT Competence Profiles" by Stylianos Sergis and Demetrios G. Sampson presents a novel approach to teacher-oriented educational recommender systems. This involves extended profiling of teachers to include not only traditional profiles of interest, but also professional expertise in the form of competence profiles. The authors demonstrated how such profiled could be constructed automatically by observing teachers' work in learning object repositories and then using this for generating recommendations. The benefits of the proposed approach are demonstrated in the context of three professional learning repositories.
The paper "Reducing Mistakes in Mathematics Problem Solving through Behavioral Training with a Tablet Computer" by Youngjae Kim, Cheolil Lim, Haewook Choi, and Minsoo Hahn, presents a novel tablet-based system for learning mathematics that allows students to work on solving problems using handwriting. The goal of the system is to reduce problem-solving mistakes by offering students a chance to learn from their own mistakes as well as from the work of their peers. This is done by allowing students to re-play their own solutions side by side with their peers' good problem-solving examples and, optionally, examine three important performance values. A study revealed that the ability to learn from past experience significantly improved learning and the ability to examine performance values provided further improvement.
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